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(57) ABSTRACT 

A diagnostic system is provided for a Watercraft that is 
propelled by an outboard drive. Sensors can detect condi 
tions of components related to at least the operation of the 
outboard drive. The diagnostic system can leave inside and 
outside computers. The inside computer is placed in the 
Watercraft, While the outside computer is placed out of the 
Watercraft. The outside computer is installed With a program 
to provide the inside computer With an instruction signal to 
start a diagnosis on the components. The inside computer is 
installed With a program to provide sensors With a com 
mencement signal to start checking the components, to 
require the sensors to provide a detection signal, to collect 
detection signals, and to provide the outside computer With 
a result of the checking based upon the detection signals. 
The program of the outside computer additionally controls a 
monitor of the outside computer to indicate the conditions of 
the components based upon the result of the checking. The 
inside computer can create a table listing checked compo 
nents and provide the outside computer With the table. 
Alternatively, the outside computer can be eliminated and 
the inside computer can display the table. 

14 Claims, 8 Drawing Sheets 
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DIAGNOSTIC SYSTEM FOR WATERCRAFT 

PRIORITY INFORMATION 

This application is based on and claims priority to Japa 
nese Patent Application No. 2001-294963, ?led Sep. 26, 
2001, the entire content of Which is hereby expressly incor 
porated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a controllers for 

Watercraft, and more particularly to a diagnostic system for 
a Watercraft. 

2. Description of Related Art 
Watercraft such as a pleasure boats and ?shing boats can 

employ an outboard drive such as an outboard motor. The 
outboard motor typically incorporates an internal combus 
tion engine placed atop thereof and a propeller disposed in 
a submerged position When the associated Watercraft rests 
on a surface of a body of Water. The engine poWers the 
propeller to propel the Watercraft. 

All Watercraft need to be diagnosed periodically or prior 
to operation. Some Watercraft can be moored at, for 
example, a pier of a marina that provides services for the 
periodic or regular diagnosis of the Watercraft. Other Water 
craft, hoWever, normally are kept on land. OWners of such 
Watercraft therefore should conduct the diagnosis by them 
selves or ask someone else such as, for example, a mechanic. 

Typically, Watercraft stored on land are mounted on a boat 
trailer. Respective components of the Watercraft and the 
propulsion system should be checked one by one. The 
oWners or mechanics thus should climb in to the cockpit for 
certain inspections. Such diagnoses thus are neither ef?cient 
nor comfortable for the oWners or mechanics. 

SUMMARY OF THE INVENTION 

Aneed therefore exists for an improved diagnostic system 
for a Watercraft that is e?icient or comfortable for a person 
Who conducts a diagnosis of the Watercraft. 

In accordance With one aspect of the present invention, a 
diagnostic system for a Watercraft propelled by a propulsion 
unit, in Which either the Watercraft or the propulsion unit 
having sensors con?gured to detect conditions of compo 
nents related to at least the operation of the propulsion unit, 
comprises an output device, a ?rst module con?gured to 
provide the sensors With a commencement signal to start 
checking the components, and a second module con?gured 
to query the sensors to transmit a detection signal. Addi 
tionally, a third module is con?gured to output the condi 
tions of the components based upon the detection signals to 
the output device. 

In accordance With another aspect of the present inven 
tion, a diagnostic system for a Watercraft propelled by a 
propulsion unit and having a plurality of sensors con?gured 
to detect conditions of components related to at least the 
operation of the propulsion unit, Wherein the diagnostic 
system comprises ?rst and second processors and an output 
device. The ?rst processor comprises a ?rst module con?g 
ured to provide the second processor With an instruction 
signal to start a diagnosis of the components. The second 
processor comprises a second module con?gured to provide 
the sensors With a commencement signal to start checking 
the components. A third module is con?gured to query the 
sensors for a detection signal. A fourth module is con?gured 
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2 
to collect the detection signals. Additionally, a ?fth module 
is con?gured to provide the ?rst processor With a result of 
the check based upon the detection signals. The ?rst pro 
cessor additionally comprises a sixth module con?gured to 
control the output device to output the conditions of the 
components based upon the result of the check. 

In accordance With a further aspect of the present inven 
tion, a method for diagnosing a Watercraft propelled by a 
propulsion unit comprises providing sensors With a com 
mencement signal to start a diagnosis on components related 
to at least the operation of the propulsion unit. Additionally, 
the method includes requiring the sensors to provide a 
detection signal and controlling an output device to output 
the conditions of the components based upon the detection 
signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects and advantages of the 
present invention Will noW be described With reference to 
the draWings of several preferred embodiments, Which are 
intended to illustrate and not to limit the invention. The 
draWings comprise eight ?gures. 

FIG. 1 is a schematic illustration of a diagnostic system 
con?gured in accordance With a certain features, aspects and 
advantages of the present invention. In the ?gure, the 
diagnostic system is associated With a Watercraft that 
employs an outboard motor and is mounted on a boat trailer 
pulled by a vehicle. The Watercraft, the outboard motor, the 
trailer and the vehicle are illustrated in phantom except for 
components related to the diagnostic system. 

FIG. 2 is a block diagram of the diagnostic system of FIG. 
1. 

FIG. 3 is a schematic illustration of each computer that is 
used for the diagnostic system and is located either in the 
Watercraft or out of the Watercraft. 

FIG. 4 is a How chart of a control routine that can be used 
With the diagnostic system of FIG. 1. 

FIG. 5 is a table shoWing generic results of the routine 
illustrated in FIG. 4. 

FIG. 6 is a block diagram of a modi?cation of the 
diagnostic system illustrated in FIG. 2. 

FIG. 7 is a How chart of a control routine that can be used 
With the diagnostic system of FIG. 6. 

FIG. 8 is a schematic illustration of a Watercraft including 
either of the diagnostic systems of FIGS. 1-7 Which, in this 
?gure, is uncoupled from a vehicle. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

With reference to FIGS. 1-5, one preferred diagnosis 
system 30 is described beloW. 
With reference ?rst to FIG. 1, a Watercraft 32, associated 

With the diagnostic system 30 in this embodiment, is a 
pleasure boat or a ?shing boat. The Watercraft 32 employs an 
outboard motor 34, as an exemplary outboard drive, 
mounted on a transom of the Watercraft 32 to propel the 
Watercraft 32. The outboard motor 34 incorporates an inter 
nal combustion engine 38 that is disposed atop of the 
outboard motor 34 and a propulsion device (not shoWn) such 
as, for example, a propeller that can be placed in a sub 
merged position When the Watercraft 32 rests on a surface of 
a body of Water. The engine 38 and the propulsion device 
de?ne a propulsion unit for the Watercraft 32 for propelling 
the Watercraft 32 across a surface of a body of Water. 
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The Watercraft 32 de?nes a cockpit 40 in Which an 
operator remotely operates the outboard motor 34. The 
illustrated Watercraft 32 is mounted on a boat trailer 44 
pulled by a vehicle 46 such as, for example, a motorcar. 

The illustrated diagnostic system 30 diagnoses compo 
nents related to at least the operation of the outboard motor 
34. However, components only related to the Watercraft 32 
or components not related to the operation of the outboard 
motor 34 can be diagnosed. For example, lighting appliances 
or ?shing equipment can be diagnosed. 

The diagnostic system 30 has a particular utility in the 
context of a combination of such a pleasure boat or a ?shing 
boat propelled by the outboard motor 34 and is described in 
the context of the combination. The diagnostic system 30, 
hoWever, can be used With other types of Watercrafts and 
other types of outboard drive. For example, the diagnostic 
system 30 can be applied to Watercrafts With inboard motors 
or inboard/outboard motors. In addition, the trailer 44 can be 
uncoupled from the vehicle 46. The Watercraft 32 in turn can 
be supported in any other Way, for example, but Without 
limitation, in dry-dock. The diagnostic system 30 is quite 
useful When the Watercraft 32 is kept on land. However, the 
diagnostic system 30 can also be used When the Watercraft 
32 is moored at a pier of a marina. 

With reference to FIGS. 1 and 2, the engine 38 comprises 
an air induction system that delivers air to one or more 
combustion chambers of the engine 38. The engine 38 
additionally comprises a charge forming system such as a 
fuel injection system or carburetor system associated With 
the air induction system to form air/fuel charges in the 
combustion chambers. When the air/fuel charges burn in the 
combustion chambers, poWer is generated. The outboard 
motor 34 uses the poWer to drive the propeller. An exhaust 
system also is provided to guide byproducts from the 
combustion chambers. 

The air induction system incorporates a throttle device 
comprising one or more throttle valves (not shoWn) to 
regulate or meter an amount of the air at every induction 
cycle. Each throttle valve can be a butter?y type and can be 
coupled With an intake passage or a plenum chamber for 
pivotal movement. When the position of the throttle valve is 
changed, an opening degree of an air?oW path of the intake 
passage or the plenum chamber changes and an amount of 
the air can be regulated. Thereby, the output of the engine 38 
can be changed. Normally, the greater the opening degree, 
the higher the rate of air?oW and higher the poWer output or 
“engine load.” A slidably movable throttle valve of course 
can replace the butter?y type throttle valve. 

The throttle device preferably is provided With a throttle 
actuator (not shoWn) such as, for example, an electric motor. 
The electric motor preferably is coupled With a throttle valve 
shaft or a shaft related to the throttle valve. The electric 
motor rotates in response to a control signal from the 
operator to actuate the throttle device. 

The output of the engine 38 is transferred to the propeller 
through a transmission disposed in a loWer housing of the 
outboard motor 34. The transmission has a transmission shift 
mechanism that can shift the state of the transmission 
betWeen forWard, neutral, and reverse. Throughout this 
description, the term “gear position” appearing beloW means 
the state of the transmission or the position of the shift 
mechanism that corresponds to the direction in Which the 
propeller is driven. 

The shift mechanism preferably is provided With a shift 
actuator (not shoWn) such as, for example, an electric motor 
or a solenoid coupled With a shift rod or other members. The 
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4 
motor or solenoid moves in response to a control signal from 
the operator to actuate the shift mechanism. 
The throttle and shift actuators are one of components 50 

(FIG. 2) that are related to the operation of the outboard 
drive 34. Other components such as, for example, a fuel 
injector(s) or a valve timing change mechanism can also be 
included in the outboard drive operation related components 
50. 
The outboard motor 34 incorporates a control device 54 

that controls the outboard drive operation related compo 
nents 50, i.e., the throttle actuator and the shift actuator in 
this embodiment. One skilled in the art Will also appreciate 
that the control device 54 described herein can also be used 
With adjustment mechanisms other than throttle valves and 
shift mechanisms. For example, the control device 54 can be 
used With adjustment mechanisms that change operating 
stage to regulate fuel ?oW (e.g., vary fuel injection timing, 
duration, amount, fuel pressure, etc.), With adjustment 
mechanisms that change operating stages to regulate ignition 
timing, and With adjustment mechanisms that change oper 
ating stage to regulate cylinder valve movement (e.g., vary 
intake exhaust valve timing, duration, and/ or lift). 
The control device 54 preferably comprises a micropro 

cessor or central processing unit (CPU), a memory or 
storage and an interface connecting the CPU and the 
memory to each other. The illustrated control device 54 is 
located next to the engine 38. Other locations also are 
available. For example, the control device 54 can be placed 
in a hull of the Watercraft 32. 
The Watercraft 32 is provided With a remote controller or 

operating device 56 preferably disposed in the cockpit 40. 
Preferably, the operating device 56 is disposed in a remote 
location from the upWard motor 34 so that the operator does 
not have to sit close to the outboard motor 34. A local area 
net Work (LAN) 58 and an electric cable 60 preferably 
connects the remote controller 56 With the control device 54. 
In preferred embodiments, the LAN 58 is furnished at the 
bottom portion of the hull along the keel line extending fore 
to aft. The remote controller 56 preferably has a pair of 
levers (not shoWn) pivotally or slidably mounted onto a 
body of the controller 56. One of the levers is a throttle lever 
and the other lever is a shift lever. The throttle and shift 
levers are positioned adjacent to each other such that the 
operator can operate both of the levers With one hand. 
When the throttle lever is operated, the device 56 gener 

ates an initial throttle position control signal. When the shift 
lever is operated, the device 56 generates an initial shift 
position control signal. In other Words, an amount of the 
physical movement of either the throttle lever or the shift 
lever, i.e., an angular position or a slide position from each 
original position, is converted to a lever position signal. The 
lever position signals have a voltage or other electrical value 
that corresponds to the amount of movement or the position 
of the lever. For example, the device can include analog 
sensors for detecting a position of the levers, and analog 
to-digital converter for converting the output of the sensors 
to a digital signal, and a netWork interface device for 
formatting the digital signals for transmission over the LAN 
80. 
The control device 54 can send the initial control signals 

to the throttle actuator and the shift actuator Without chang 
ing the signals. Alternatively, the illustrated control device 
54 can be con?gured to modify the initial control signals in 
accordance With environmental conditions. For example, the 
CPU of the control device 54 communicates With the 
memory through the interface. The memory preferably 
includes a multi-dimensional control map containing control 
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amounts corresponding to versus engine loads and throttle 
lever positions. The CPU selects one of the control amounts 
most suitable to the engine load and the throttle lever 
position under the circumstances, and controls the throttle 
actuator and shift actuator based on the control amounts. 

Preferably, a throttle position sensor, a shift position 
sensor and an engine speed sensor are con?gured to detect, 
respectively, a position of the throttle valve, a position of the 
shift mechanism, and the speed of the engine. Additionally, 
the throttle position sensor, shift position sensor, and engine 
speed sensor con?gured to generate signals indicative of the 
position of the throttle valve, position of the shift mecha 
nism, and the engine speed, respectively. These sensors are 
also con?gured to send a throttle position signal, a shift 
position signal (i.e., gear position signal) and an engine 
speed signal, respectively, to the CPU of the control device 
54. Each signal has a voltage and/or other electrical values. 

The throttle position sensor detects an actual position or 
opening degree of the throttle valves. The throttle position 
sensor preferably is disposed on a valve shaft or a shaft 
connected to the valve shaft. 

The shift position sensor detects an actual position of the 
transmission shift mechanism. That is, the shift position 
sensor senses if the gear position is forWard, neutral or 
reverse. The shift position sensor can be disposed, for 
example, adjacent to the shift rod. 

The engine speed sensor preferably is formed With a 
crankshaft angle position sensor Which is provided proxi 
mate a crankshaft of the engine 38. The angle position 
sensor, When measuring crankshaft angle versus time, out 
puts a crankshaft rotational speed signal or engine speed 
signal. Alternatively, the angle position sensor can transmit 
a stream of pulses corresponding to the movement of teeth 
mounted on a ?yWheel of the engine. The frequency such 
pulses can be used by the control device 54 to determine the 
speed of the engine. 
The CPU of the control device 54 can recogniZe the 

engine load from the throttle position signal and the engine 
speed signal and can use the engine load in controlling the 
outboard motor 34 and particularly the engine 38. 
A similar control system is disclosed in, for example, US. 

application No. 10/251,722 ?led on Sep. 20, 2002, titled 
ENGINE CONTROL SYSTEM FOR WATERCRAFT, now 
US. Pat. No. 6,890,223 entire contents of Which is hereby 
expressly incorporated by reference. 

In the illustrated embodiment, a battery voltage sensor 64 
is provided. The battery voltage sensor 64 is con?gured to 
detect changes in the voltage of the battery. Thus, the battery 
voltage sensor Watches Whether the battery voltage is kept 
constant or not. Other various sensors 66 can also be 
provided. The sensors 66 include sensors that detect condi 
tions of the outboard drive operation related components 50 
and sensors that detect conditions of components other than 
the components 50. For example, the other sensors include 
a lubricant oil amount sensor, a fuel amount sensor, a battery 
liquid amount sensor, a lubricant oil quality sensor that 
detects deterioration of the lubricant oil, a conduction sensor 
that detects electrical conductivity, and a usage time inte 
grating sensor or meter that integrates usage time of respec 
tive components. Output signals of these sensors 64, 66 can 
be sent to the LAN 58 directly or through the control device 
54 and/or the electric cable 60. Some of the output signals, 
particularly, the output signals indicative of the conditions of 
the outboard drive operation related components 50 are used 
for control of the outboard drive 34. 

In this description, the term “other sensors” includes the 
throttle position sensor, the shift position sensor and the 
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6 
engine speed sensor. Also, the term “sensor(s)” in this 
description means not only the sensors in the narroW sense 
but also parts, components, devices and other equipment that 
can output a condition thereof by themselves. For example, 
the control device 54 in this embodiment also is one of the 
sensors in the broad sense. Furthermore, the sensors can 
include the throttle and shift actuators if these actuators send 
signals indicative of the condition thereof Without the con 
trol device 54. 
A digital or analog indicator (or meter) 70 also is disposed 

in the cockpit 40 and is connected to the LAN 58 to indicate 
the throttle position, the shift position, the engine speed, the 
battery voltage and/ or other data. The operator can recogniZe 
hoW the outboard motor 34 operates by looking at the 
indicator 70. The output signals of the sensors 64, 66 also are 
sent to the indicator 70 through the LAN 58 to be used for 
indicating normal or abnormal conditions of the associated 
devices or unit. OtherWise, the signals can be sent to an 
alarm such as, for example, a buZZer to Warn the user of 
abnormal conditions. 
As thus described, the illustrated LAN 58 collects all data 

as to the conditions of the control device 54 and the remote 
controller 56, and also outputs of the battery voltage sensor 
64 and other sensors 66. The data are available, accordingly, 
at any device connected to the LAN 58 such as the indicator 
7 0. 

In order to use the data on the LAN 58, a connector 74 is 
provided at the LAN 58 or extends from the LAN 58. A 
computer 76 preferably is connected to the LAN 58 through 
the connector 74. The illustrated computer 76 is an all 
purpose computer such as, for example, a personal laptop 
type computer that has a keyboard 78 and a monitor 80. The 
computer 76 preferably is located in the cockpit 40. There 
fore, the computer 76 is referred to as an “inside computer” 
beloW. 

With reference to FIG. 3, the computer 76 preferably 
comprises a microprocessor or central processing unit 
(CPU) 84, a memory or storage (not shoWn), an input device 
such as the keyboard 78, an output device such as the 
monitor 80, a communication interface 86, and internal 
control and databases 88. In this description, the term 
“processor” or “processing section” means a combination of 
the CPU and the memory in the broad sense unless otherWise 
explained. 
The communication interface 86 is connected to the LAN 

58 through the connector 74 to exchange data With the LAN 
58. The internal control and databases 88 connect the CPU, 
the memory, the input device (keyboard 78) and the output 
device (monitor 80) With each other. The CPU controls the 
other part of the computer 76 through the control bases. Data 
are exchanged internally through the data bases. 

Either the input device or the output device or both the 
devices can be separately placed from a main body of the 
computer 76. For example, a distinct keyboard unit or other 
input device can be remotely provided. Also, a distinct 
monitor or other output device can be remotely provided. 
The output device can also include a printer. 

With reference back to FIG. 2, a Wireless interface 92 also 
is connected to the LAN 58 to provide another computer 94 
With the data on the LAN 58 by radio, or other Wireless 
transmission means. The Wireless interface 92 can be 
selected from any knoWn Wireless interfaces. For example, 
the radio interface named “BluetoothTM” is used in the 
system 30. Like the inside computer 76, the illustrated 
computer 92 is an all-purpose computer such as, for 
example, a personal laptop type computer that has a key 
board 96 and a monitor 98. The computer 92 preferably has 
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the same construction as the inside computer 76, Which has 
been described With reference to FIG. 3. Thus, in FIG. 3, the 
CPU, the communication interface, and the internal control 
and databases of the computer 94 are indicated by the same 
reference numbers as those corresponding thereto. The com 
puter 94 has a Wireless interface 100 connected to the 
communication interface 86. The radio interface named 
“BluetoothTM” also can be used as the Wireless interface 100. 

In the illustrated embodiment, the computer 94 is placed 
in the vehicle 46 that pulls the trailer 44. However, the 
computer 94 is portable and can be located at any place 
Within the range of the Wireless interfaces 92, 100. For 
example, a person Who conducts the diagnosis can bring the 
computer 94 to the trailer 44, to a garage Where the trailer 
44 is placed, to a house or o?ice located next to or nearby 
the garage, and even to inside of the cockpit 40 of the 
Watercraft 32. 

FIG. 8 illustrates one of such situations. The boat trailer 
44 is uncoupled from the vehicle 46 and is placed in the 
trailer garage, on the seashore, or at another location. The 
trailer 44 in this situation is supported by a marine jack 104 
so as to keep the Watercraft 32 horiZontal. The person 
performing the diagnosis can bring the computer 94 to any 
place Within the range of the Wireless interfaces 92, 100. 
Because the same reference numerals are assigned to the 
Watercraft, the boat trailer, the outboard motor and the 
components shoWn in FIG. 8 as those shoWn in FIG. 1, no 
further description of those components is provided. 
As thus described, the computer 94 generally is placed out 

of the Watercraft 32. Therefore, the computer 94 is referred 
to as an “outside computer” beloW. 

The illustrated diagnostic system 30 comprises the fore 
going hardWare or infrastructure including the LAN 58, the 
inside computer 76 and outside computer 94, and a softWare 
or program installed in the inside computer 76 and/or the 
outside computer 94. A similar diagnostic system using a 
similar infrastructure and another program is disclosed in 
US. application Ser. No. l0/247,9l9 ?led Sep. 20, 2002 and 
titled DIAGNOSTIC SYSTEM FOR WATERCRAFT, noW 
abandoned entire contents of Which is hereby expressly 
incorporated by reference. 

With reference to FIG. 4, a diagnostic routine 120 of the 
installed program is described beloW. 

The illustrated diagnostic routine 120 preferably com 
prises a ?rst routine 122 installed in the outside computer 94 
and a second routine 124 installed in the inside computer 76. 
The solid-line arroWs indicate transfers from one step to 
another step in the same routine at either the inside or 
outside computer 76, 94. The phantom arroWs indicate cues 
that start a step in the routine of the other computer. In this 
embodiment, the person performing the diagnosis, or the 
“user,” is positioned at the outside computer 94 in the 
vehicle 46. 

The ?rst routine 122 starts and proceeds to the step S11. 
At the step S11, the outside computer 94 provides the inside 
computer 76 With an instruction signal to start a diagnosis on 
the components including at least one and preferably all of 
the outboard drive operation related components 50. For 
example, the user gives the instruction via the keyboard of 
the outside computer 94. The ?rst routine 122 then advances 
to the step S12 and the outside computer 94 Waits to receive 
a response signal from the inside computer 124. 

The second routine 124 starts and proceeds to the step 
S22. The inside computer 76, at the step S22 and upon 
receiving the instruction signal from the outside computer 
94, provides the sensors 64, 66 With a commencement signal 
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8 
to start checking the components. The second routine 124 
then advances to the step S23. 

At the step S23, the inside computer 76 requests the 
sensors 64, 66 to transmit to the inside computer 76 a 
detection signal, or in other Words, “queries” the sensors 64, 
66. For example, the inside computer 76 can request that the 
control device 54 sample the output of the related sensors. 
Next, the second routine 124 advances to the step S24. 
The inside computer 76, at the step S24, creates a table 

listing the conditions of the components based upon the 
detection signals. The routine 124 moves to the step S25. 
At the step S25, the inside computer 76 determines if at 

least one of the conditions is abnormal. The determination 
preferably is made by comparing the detection signals With 
predetermined normal values or preset ranges of the normal 
values Which are previously stored in the memory of the 
inside computer 76. For example, if the detection signal is 
out of the range, then the subject component is abnormal. 
The normal values can be collected through several experi 
ments or test cruising of the Watercraft 32. The routine 124 
then advances to the step S26. 

At the step S26, the inside computer 76 adds the deter 
minations to the table. That is, the table preferably includes 
either signs indicative of normal condition and/or signs 
indicative of abnormal condition on the respective compo 
nents Which have been checked. Optionally, the signs indica 
tive of a normal condition can be omitted. The indication of 
the abnormal signs are useful to Warn the user of abnormal 
conditions. HoWever, if such indications are not desired, the 
steps S25 and S26 can be omitted. After the step S26, the 
routine 124 moves to the step S27. 
The inside computer 76, at the step S27, provides the 

outside computer 94 With the table. Optionally, the inside 
computer 76 can display the table on its monitor 80 so that 
the user can vieW the table at the cockpit 40 Without bringing 
the outside computer 94 to the cockpit 44. The routine 124 
then ends. 
The outside computer 94 receives the response, i.e., the 

table, from the inside computer 76 at the step S12 and 
displays the table on its monitor 98. The routine 122 then 
ends. 

FIG. 5 illustrates an exemplary table. The illustrated table 
includes numberings 130, check items 132, the result of 
check 134, normal ranges 136 and abnormal Warning signs 
138. Some items can be omitted, While some other items can 
be added. A symbol or mark such as, for example, an asterisk 
“*” is an exemplary Warning sign. The sign indicates an 
abnormal condition of the subject component. More speci? 
cally, the illustrated asterisk shoWs that a residual amount of 
the fuel in the fuel tank is less than a preset amount. In one 
alternative, the sign can blink. In another alternative, the 
number of the symbols can vary in accordance With the 
Warning level. For example, but Without limitation, the 
higher the Warning level, the more the number of the 
symbols. 
As thus described, a user such as an oWner of the 

Watercraft or a mechanic, can stay in the vehicle to conduct 
the diagnosis using the diagnostic system. Thus, the diag 
nosis conductor feels comfortable. In other Words, the 
diagnostic system is quite ef?cient. 

Before using the diagnostic system 30, the user turns on 
a sWitch for an electric poWer source that is placed in the 
Watercraft 32 so as to supply electric poWer to the control 
device 54, the sensors 64, 66 and other components con 
nected to the LAN 58 for the diagnosis. Thus, the user 
approaches the Watercraft 32 at least once before starting the 
diagnosis. 
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FIG. 6 illustrates a modi?cation of the diagnostic system 
30 described above With reference to FIGS. 1-5, and is 
identi?ed generally by the reference numeral 150. In FIG. 6, 
the same devices, components and sensors that have been 
already described are assigned With the same reference 
numerals as those shoWn in FIG. 2. 

The diagnostic system 150 incorporates an electric poWer 
source 152 that is particularly Well-suited for the diagnosis. 
The inside computer 76 in the system 150 has a loW-poWer 
start signal detector 154 that is supplied With electric poWer 
by a built-in poWer source of the inside computer 76. The 
start signal detector 54 preferably is formed to react on a 
speci?c signal that is the instruction signal provided by the 
outside computer 94 in this embodiment. For example, but 
Without limitation, the start signal detector 54 can be con 
structed in accordance With devices commonly knoWn as 
“Wake On Lan” (WOL) networking hardWare, Which is Well 
knoWn in the art. 

FIG. 7 illustrates a How chart of a routine that can be used 
With the modi?ed diagnostic system 150. This routine can be 
performed by adding at least one step to the routine 124 of 
FIG. 4. The added step is the step S21. Other steps are the 
same as those of the program shoWn in FIG. 4, and thus 
descriptions for Which are not repeated beloW. 
At the step S21, the start signal detector 154 of the inside 

computer 76 detects the instruction signal provided by the 
outside computer 94. The inside computer 76 thus sWitches 
the poWer source 152 on. The routine 124 then proceeds to 
the folloWing steps S22 through S27 and the inside computer 
76 practices the diagnosis that has been described above. 
The outside computer 94 also practices the step S12 of the 
routine 122 upon receiving the signal from the inside 
computer 76 Which is provided at the step S27. The term 
“end” after the step S27 in this modi?ed embodiment means 
the end of the routine 124 and also the additional step of 
turning off of the poWer source 152. 

Thereby, the user can perform a complete diagnostic 
procedure Without climbing into the Watercraft 32. Thus, the 
user can remain more comfortable and the modi?ed diag 
nostic system is more ef?cient. 

The poWer source 52 for the diagnosis can comprise an 
all-purpose poWer source for the Watercraft Which is origi 
nally equipped in the Watercraft. 

In the embodiments and alternatives described above, the 
inside and outside computers 76, 94 can be considered as 
sections of a relatively large scaled processor, Which are 
separately disposed from each other. One processing section 
is located in the Watercraft, While the other processing 
section is located out of the Watercraft. 
The inside computer 76 or the processing section located 

in the Watercraft can be omitted. In this alternative, the entire 
program is installed in the outside computer 94. That is, the 
outside computer 94 has the routine 124 and the routine 
starts at the step S22. The step S11 of the routine 122 is not 
necessary. The step S27 of the routine 124 and the step S12 
of the routine 122 are combined and the combined step is 
slightly changed. At the combined step, the outside com 
puter 94 simply controls the monitor 98 to display the table. 

The control routines 120 illustrated in FIGS. 4 and 7 are 
described above as softWare routines that can be stored on 
computer readable medium and run on general purpose 
computer, such as the computers 76 and 94. The routines 120 
can also be referred to as “modules.” In particular, the 
routines 120 illustrated in FIGS. 4 and 7 each can be referred 
to as a single module, a plurality of modules With each step 
of the routines 120 corresponding to one module, or com 
binations of modules in Which at least one of the modules 
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10 
performs a plurality of the steps illustrated in FIGS. 4 and 7. 
Alternatively, the routines 120 illustrated in FIGS. 4 and 7 
can be con?gured as one or plurality of modules to be run 
on a dedicated processor or memory. Further, the diagnostic 
systems 30, 150 can include one or plurality of devices 
including one or plurality of modules for performing the 
routines 120 illustrated in FIGS. 4 and/or 7. Each of the 
modules can be constructed With hard Wired electronics, and 
con?gured to run all, a plurality, or only one step of the 
routines 120 illustrated in FIGS. 4 and/or 7. 

Optionally, the outside computer 94 or the processing unit 
located out of the Watercraft can be omitted rather than the 
inside computer 76 or the processing section located in the 
Watercraft. In this alternative, the user conducts the diagno 
sis from the cockpit. That is, the user can centraliZe the 
diagnosis Work at a seat in the cockpit and does not need to 
Walk around. Thus, the diagnosis still has certain ef?ciency 
even in this alternative. 

Optionally, a certain special purpose computer Which is 
already equipped in the Watercraft can be used as the inside 
computer 76. For example, a navigator unit, ?sh-?nder or 
radio communications equipment can serve as the inside 
computer 76. The navigator unit can include a global posi 
tioning system (GPS) transponder. Either of the diagnostic 
routines 120 can be loaded into such a computer. 

Also, certain special purpose computers Which are already 
equipped in the vehicle or placed in the garage, the house or 
the o?ice can be used as the outside computer 94. For 
example, a car navigation device or a home or of?ce 
computer is applicable. The car navigation device can 
include a global positioning system (GPS) transponder. 
Either of the diagnostic routines 120 can be loaded into such 
a computer. 

In the embodiments and alternatives described above, the 
outside computer 94 can be connected to the LAN by Wire 
instead of a Wireless connection. The computers and the 
LAN can communicate With one another using a protocol 
that is conventionally available. 
Any conventional displays can be used as the monitors. 

For example, a liquid crystal display and a cathode ray tube 
(CRT) display are applicable. 
The table listing diagnosed components is advantageous 

because the user can easily understand Which component or 
components are abnormal or out of order. HoWever, the table 
is not necessary. For instance, the diagnostic system can 
provide a diagnostic result of each component one by one. 
Of course, the foregoing description is that of preferred 

diagnostic systems and methods having certain features, 
aspects and advantages in accordance With the present 
invention. Various changes and modi?cations also may be 
made to the above-described diagnostic systems and meth 
ods Without departing from the spirit and scope of the 
invention, as de?ned by the claims. 
What is claimed is: 
1. A diagnostic system for a Watercraft propelled by a 

propulsion unit and having a plurality of sensors con?gured 
to detect conditions of components related to at least the 
operation of the propulsion unit, the diagnostic system 
comprising ?rst and second processors and an output device, 
the ?rst processor comprising a ?rst module con?gured to 
provide the second processor With an instruction signal to 
start a diagnosis of the components, the second processor 
comprising a second module con?gured to provide the 
sensors With a commencement signal to start checking the 
components, a third module con?gured to query the sensors 
for detection signals, a fourth module con?gured to collect 
the detection signals, and a ?fth module con?gured to 
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provide the ?rst processor With a result of the check based 
upon the detection signals, the ?rst processor additionally 
comprising a sixth module con?gured to control the output 
device to output the conditions of the components based 
upon the result of the check, the second processor compris 
ing a seventh module con?gured to create a table listing the 
conditions of the components based upon the detection 
signals, and an eighth module con?gured to provide the ?rst 
processor With the table as the result of the diagnosis. 

2. The diagnostic system as set forth in claim 1, Wherein 
the ?rst, second and third modules are steps of a computer 
program. 

3. The diagnostic system as set forth in claim 1, Wherein 
the output device includes a monitor. 

4. The diagnostic system as set forth in claim 1, Wherein 
the ?rst processor and the output device are located out of 
the Watercraft. 

5. The diagnostic system as set forth in claim 1, Wherein 
the seventh module is con?gured to determine Whether at 
least one of the detected conditions of the components is 
abnormal, and the result of the checking includes the deter 
mination conducted by the seventh module. 

6. The diagnostic system as set forth in claim 1, Wherein 
the ?rst and sixth modules comprise steps of a computer 
program running on the ?rst processor, and the second, third, 
fourth and ?fth modules comprise steps of a computer 
program running on the second processor. 

7. The diagnostic system as set forth in claim 1, Wherein 
the ?rst and second processors communicate With each other 
by radio. 

8. The diagnostic system as set forth in claim 1, Wherein 
the second processor additionally comprises a module con 
?gured to provide electric poWer to the sensors upon receiv 
ing the instruction signal provided by the ?rst processor. 

9. The diagnostic system as set forth in claim 1, Wherein 
the Watercraft is mounted on a trailer, the ?rst processor is 
located either in a vehicle pulling the trailer or on the trailer. 

10. The diagnostic system as set forth in claim 1, Wherein 
the sensors are con?gured to detect conditions of compo 
nents related to at least the operation of the propulsion unit 
and of the Watercraft. 

11. The diagnostic system as set forth in claim 1, Wherein 
the sensors are disposed on both the propulsion unit and the 
Watercraft. 

12. A diagnostic system for a Watercraft propelled by a 
propulsion unit and having a plurality of sensors con?gured 
to detect conditions of components related to at least the 
operation of the propulsion unit, the diagnostic system 
comprising ?rst and second processors and an output device, 
the ?rst processor comprising a ?rst module con?gured to 
provide the second processor With an instruction signal to 
start a diagnosis of the components, the second processor 
comprising a second module con?gured to provide the 
sensors With a commencement signal to start checking the 
components, a third module con?gured to query the sensors 
for detection signals, a fourth module con?gured to collect 
the detection signals, and a ?fth module con?gured to 
provide the ?rst processor With a result of the check based 
upon the detection signals, the ?rst processor additionally 
comprising a sixth module con?gured to control the output 
device to output the conditions of the components based 
upon the result of the check, the second processor addition 
ally comprising a seventh module con?gured to create a 
table listing the conditions of the components based upon 
the detection signals, an eighth module con?gured to pro 
vide the ?rst processor With the table as the result of the 
diagnosis, a ninth module con?gured to determine Whether 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
at least one of the detected conditions of the components is 
abnormal, and a tenth module con?gured to add the deter 
mination to the table. 

13. A diagnostic system for a Watercraft propelled by a 
propulsion unit, the Watercraft and the propulsion unit 
having a plurality of sensors con?gured to detect conditions 
of components related to the operation of the propulsion unit 
and of the Watercraft, the components being electrically 
connected via a local area netWork (LAN), the LAN being 
connected to a computer via a connector disposed separate 
from the computer, the LAN also connecting a control 
device con?gured to control the operation of the propulsion 
unit to a remote controller, the diagnostic system comprising 
?rst and second processors and an output device, the ?rst 
processor comprising a ?rst module con?gured to provide 
the second processor With an instruction signal to start a 
diagnosis of the components, the second processor compris 
ing a second module con?gured to provide the sensors With 
a commencement signal to start checking the components, a 
third module con?gured to query the sensors for detection 
signals, a fourth module con?gured to collect the detection 
signals, and a ?fth module con?gured to provide the ?rst 
processor With a result of the check based upon the detection 
signals, the ?rst processor additionally comprising a sixth 
module con?gured to control the output device to output the 
conditions of the components based upon the result of the 
check, Wherein the second processor additionally comprises 
a seventh module con?gured to create a table listing the 
conditions of the components based upon the detection 
signals, and an eighth module con?gured to provide the ?rst 
processor With the table as the result of the diagnosis. 

14. A diagnostic system for a Watercraft propelled by a 
propulsion unit, the Watercraft and the propulsion unit 
having a plurality of sensors con?gured to detect conditions 
of components related to the operation of the propulsion unit 
and of the Watercraft, the components being electrically 
connected via a local area netWork (LAN), the LAN being 
connected to a computer via a connector disposed separate 
from the computer, the LAN also connecting a control 
device con?gured to control the operation of the propulsion 
unit to a remote controller, the diagnostic system comprising 
?rst and second processors and an output device, the ?rst 
processor comprising a ?rst module con?gured to provide 
the second processor With an instruction signal to start a 
diagnosis of the components, the second processor compris 
ing a second module con?gured to provide the sensors With 
a commencement signal to start checking the components, a 
third module con?gured to query the sensors for detection 
signals, a fourth module con?gured to collect the detection 
signals, and a ?fth module con?gured to provide the ?rst 
processor With a result of the check based upon the detection 
signals, the ?rst processor additionally comprising a sixth 
module con?gured to control the output device to output the 
conditions of the components based upon the result of the 
check, Wherein the second processor additionally comprises 
a seventh module con?gured to create a table listing the 
conditions of the components based upon the detection 
signals, and an eighth module con?gured to provide the ?rst 
processor With the table as the result of the diagnosis, and 
Wherein the second processor further comprises a ninth 
module con?gured to determine Whether at least one of the 
detected conditions of the components is abnormal, and a 
tenth module con?gured to add the determination to the 
table. 
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